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FOREWORD 
This is the first volume of a se r i e s of catalogs published by the National Aeronautics 
and Space Administration to document data acquired from the Nimbus 4 Meteorological 
Satellite. This volume covers the period from 18 April through 22 May 1970. It is 
anticipated that Volume 2 will contain documentation from23 May through 30 June 1970 
with subsequent catalogs containing documentation for succeeding calendar months 
throughout the useful lifetime of Nimbus 4. 
The Nimbus 4 catalogs present the type of data available, anomalies in the data, if 
any, and geographic location and t ime of the data. In addition, this f i rs t volume p r e -
sents some prel iminary resu l t s from various Nimbus 4 experiments . 
Background information concerning the Nimbus 4 Meteorological Satellite system 
and a description of the experiments and data formats have been published separately 
in the Nimbus IV Use r ' s Guide, with post-launch Use r ' s Guide information changes and 
correct ions included in this volume. 
The assembly and editing of this catalog was accomplished by the Geophysics and 
Aerospace Division of Allied Research Associa tes , Inc. (ARA), Concord, Massachu-
set ts under contract number NAS 5-10343 with the Goddard Space Flight Center, NASA, 
Greenbelt, Maryland. 
Harry P r e s s 
Nimbus Project Manager 
Goddard Space Flight Center 
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SECTION 1 
PRELIMINARY EVALUATIONS OF THE NIMBUS 4 EXPERIMENTS 
1.1 Introduction 
1.1.1 General 
Nimbus 4 was successfully launched from the Western Test Range at Van-
denberg AFB, California, into a near c i rcular orbit (587 X 593 n. mi . ) at 08hr 17m 57 
sec Universal Time on 8 April 1970. 
All subsystems have been performing satisfactorily, resulting in a very 
high data ra te collection. F r o m launch (8 April 1970) through 17 April 1970 the Nimbus 
4 spacecraft operation consisted of spacecraft system check-out and engineering and data 
evaluation. As a resul t of this effort, data reception, accountability, and processing 
were intermittent during this period. This catalog reflects documentation from 18 April 
1970 through 22 May 1970. 
The sensory data output and total operating t ime from orbit 131 on 18 April 


















874 f rames (data) 
Gridding of the Nimbus 4 pictorial data (IDCS and THIR) is generally accu-
ra te to within +1 degree of grea t c i rc le a r c at the satellite subpoint. Mean satell i te a t t i -
tude e r r o r s have been less than 0. 5 degree of nadir . 
Data from the High Data Rate Storage Subsystem (HDRSS) B has been excel-
lent. However, a flutter in the HDRSS A, at approximately 100 Hz, has affected both 
the analog and digital IDCS, THIR and IRIS data. This flutter was f i rs t observed around 
orbit 450. 
Quality of the sensory data var ies from satisfactory to excellent. The 
following subsections 1. 2 to 1.11 summar ize the operational highlights of the exper i -
ments and call attention to known data anomalies in this catalog period. 
The use r is re fe r red to the Nimbus IV User1 s Guide for a complete desc r ip -
tion of the Nimbus 4 exper iments . 
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1.1.2 Correct ions to Section 1 of the Nimbus IV User ' s Guide 
The National Weather Records Center (NWRC) has been renamed National 
Climatic Center (NCC). Requests for IDCS photographic data and SIRS digital data should 
henceforth be addressed to the National Climatic Center , Environmental Science Services 
Administration, Federa l Building, Asheville, North Carolina 28801. 
The following paragraphs should be added to Section 1. 7 on page 10: 
When ordering data from either the National Space Science Data Center or 
the World Data Center, a u s e r should specify why the data a r e needed, the subject of his 
work, the name of the organization with which he is connected, and any Government 
contracts he may have for performing his study. 
When a use r requests data on magnetic tapes , he should provide additional 
information concerning his plans for using the data, e . g . , what computers and operating 
sys tems will be used. In this context, the National Space Science Data Center is com-
piling a l ibrary of routines which can unpack or t ransform the contents of many of the 
data sets into formats which a re more appropriate for the u s e r ' s computer. NSSDC 
will provide upon request information concerning its se rv ices . 
When requesting data on magnetic tape, the u s e r must specify whether he 
will: 
1. Supply new tapes pr ior to the processing, or 
2. Return the original NSSDC tapes after the data have been copied. 
1.2 The Image Dissector Camera System (IDCS) Experiment 
The Image Dissector Camera System performance has been satisfactory. 
P ic tures from HDRSS B a re of good quality (see Figure 1-1). HDRSS A video playbacks, 
with 100Hz flutter interference, have a somewhat reduced image quality. 
The resolution of the IDCS (2 to 3 n. miles at the subsatelli te point) and 
the system t ransfer function which tends to favor gray scale tonal rendition near the 
white end of the gray scale , a r e well suited for the IDCS intended purpose of cloud 
mapping. 
THIR 6. 7 micrometer data have been substituted for IDCS for four orbits 
per day over the United States between 27 April (orbit 260) and 22 May (orbit 600) and 
for one to two orbits per day between 40 and 70° East longitude beginning with orbit 
430 on 10 May, to satisfy special applications requiring the 6. 7 micrometer data. 
1.3 The Temperature-Humidity Infrared Radiometer (THIR) Experiment 
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The quality of the THIR data from both channels (6. 7 micrometers and 11. 5 
micrometers) has been good with no anomalies. Figures 1-2 and 1-3 show typical THIR 
pictures. The bolometer, housing and electronic temperatures were maintained at about 
19°C, 19°C, and 23<>C respectively through the first 600 orbits. 
1.3.2 Corrections to Section 3 of the Nimbus IV User' s Guide 
The following should be added as item number " 5 " to Section 3 .4 .1 . 5 (p. 52) 
and as item number "8" on page 57: 
5. General area of interest (e.g. Gulf of Oman) and latitude-longitude 
coordinate limits of area desired. 
1.4 The Infrared Interferometer Spectrometer (IRIS) Experiment 
The Nimbus 4 IRIS experiment has returned excellent data for the objec-
tives ( ' for which it was designed. 
Exceptionally good data (interferograms) have been recorded and teleme-
tered (see Figure 1-4). Of approximately 400 interferograms recorded per orbit, typi-
cally 2 to 15 are bad due to sync er rors . Typical radiances at 3 different latitudes and 
surface conditions (reduced from data of orbit 29) are shown in Figure 1-5. 
Comparison of responsivity, K(v), and noise equivalent radiance (N. E.R.) 
of the instrument between orbits 33 and 617 show no detectable degradation of these two 
important parameters (see Figures 1-6 and 1-7). The absence of degradation indicates 
that optical alignment has not changed. The neon reference amplitude continues to de-
crease by approximately 40 millivolts per day. From the initial value of 2. 8 volts, 
it has dropped 0.35 volts to its present value of 2.45 volts (see Figure 1-8). 
The IRIS has been in passive thermal control since turn-on. Temperatures 
of the bolometer detector, on-board blackbody, beam splitter and radiating surface mon-
itored during each orbit (or each interferogram) show that each component is operating 
within its specified temperature limits without the use of the heaters (active control). 
Figure 1-9 shows these temperature curves. 
1. 5 The Satellite Infrared Spectrometer (SIRS) Experiment 
1. 5.1 Instrument Performance 
Shortly after activation during orbit 3, a wavelength calibration of the SIRS 
instrument was performed and showed no misalignment in the optical path had occurred 
during launch. The data obtained after the scan was initiated showed that the measurements 
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Figure 1-2. Nimbus 4 THIR Temperature and Humidity Channel Comparison 
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Figure 1-6. IRIS Responsivity and Noise Equivalent Radiance for Orbit 33 
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Figure 1-9. IRIS Optics Temperatures 
from the right-viewed positions of 34. 2°, 36. 0°, and 37. 8° were systematically biased. 
This effect has been traced to the inadvertent viewing of the earth beam baffle at these 
angles. The data affected by this interference have been deleted from the archival tapes. 
The low-order bits of information (1, 2, 4, 8, 16) of channel 6 failed to 
function satisfactorily after orbit 34. Consequently, each datum from channel 6 acquired 
after that time is in error by a varying amount and the use of these data is not recom-
mended. 
A few of the channels (1, 9, and 12) have shown irregularities in their per-
formance characterized by a sudden decrease or increase in signal to near zero or full 
scale levels. These data can be deleted from computer processing by placing upper and 
lower bounds of acceptance on all data. Limits of 8 and 200 ergs (cm2 sec strdn 
cm~l)~l have been applied and quality flags for each channel appear with each data set 
on the archival tape. This procedure identifies only that data exceeding the above limits. 
The several values, obtained immediately before or after the limits are exceeded, are 
often unusable also. Similarly, where the signal level of a channel may be altered by 
an instrumental effect, but does not exceed the above tolerance levels, the quality flag 
will not identify the data as unusable. Beginning near orbit 480, Channel 14 indicated a 
level of instability which caused the sensitivity of that channel to vary from approxima-
tely 4.70 to 4. 95 bits/erg (cm2 sec strdn cm"1)"1 , Occasionally, significant variations 
in the radiance levels measured by this channel have been detected. The use of the data 
from this channel is not recommended except where ample precautions have been made 
to screen the data for instrumental effects. 
1.5.2 Data Utilization 
The user should become familiar with the basic instrument and its opera-
tion before attempting to process the radiance measurements objectively. The following 
section 1. 5. 3 on the archival tape format and the Nimbus IV User' s Guide provide the 
necessary information for a basic understanding of the data. 
Radiance values are generated by computer from the digital data presented 
by the SIRS. These data are located in time and space and transformed to equivalent 
energy measurements by the application of the proper calibration factors. Frequent 
in-flight calibrations provide the necessary monitoring of the instrument response in 
each of the 14 channels. 
The data presented on the archival tapes stored at the National Space Science 
Data Center have undergone a screening process where the unusable data have been de-
leted. Most of the deleted data are from those periods immediately after the instrument 
has scanned to a new field-of-view and the outputs from the various channels have not yet 
stabilized. Inability to locate the data correctly also resulted in the deletion of some 
data. All data appearing on the archival tapes are usable, subject to the restrictions 
mentioned above. 
The data on the NSSDC archival tapes have been compacted in order to min-
imize the number of tapes required to archive the experimental data and yet to retain 
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the information needed by the u s e r s . All engineering and supporting data have been 
deleted from these archival tapes . Complete archival tapes with all experimental data 
a re being retained by the National Environmental Satellite Center . 
1. 5.3 NSSDC Archival Tape Structure 
Each set of radiances with associated supporting information is archived 
in fifteen 24-bit words . Upon inspection of the data the use r will note that the normal 
2-second interval between data sets is frequently interrupted due to data deletions as 
mentioned in the above sect ions. Each record contains 85 sets of data and each day 
comprises one file of data. A double end of file is wri t ten at the end of tape. 
The following table descr ibes the format of the data. 
TABLE 1-1 NIMBUS 4 SIRS DATA FORMAT 
Record Length = 1275 24 bit words 
Record Length = 510 60 bit words 
Word 
(24 bit) Format Description 
1 SPEC 1 Cal. code, quality flags 
2 I Day 
3 I Month 
4 I Year 
5 I T i m e - s e c . (G. M. T.) 
6 F2 Principal Point Latitude 
7 F2 Principal Point Longitude 
8 F2 Zenith Angle 
9-15 SPEC 2 Radiance, Channels 1-14 
Format Description 
SPEC 1 bits 2° - 2 1 3 channels 1-14 quality flags (channel 14 quality flag in bit 2°; 
13 in bit 2 1 , e t c . ) . 
bi ts 2 - 2 2 3 calibration code, right adjusted. 
SPEC 2 Two 12 bit words packed in each 24 bit word. Word 9 contains channel 1 in 
bits 2 2 3 - 2 1 2 , channel 2 in bits 2 1 1 - 2° . Word 10 contains channel 3 in bi ts 
223 _
 2 12, e tc . 
I right adjusted integer 
F2 right adjusted integer - decimal point is understood to be between 2nd and 3rd 
decimal digits - i. e . , 1. 70 is s tored as 252s right adjusted - when read as 
170-^0 is multiplied by 10~2 to re t r ieve the original value 1. 70. 
Incomplete records will be zero filled. 
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1. 6 The Monitor of Ultraviolet Solar Energy (MUSE) Experiment 
The Nimbus 4 MUSE was turned on prior to launch, kept on through the 
activation period, and the first data were received in real time during orbit 1. Since 
then the MUSE subsystem has performed satisfactorily in both the manual and automa-
tic modes. The functional telemetry monitors have indicated a steady and stable electro-
meter operation. There has been no indication of electrometer drift. The subsystem 
electronics and feedback resistor temperatures were maintained at nominal levels of 
24°C and 30°C, respectively, throughout this period. The solar aspect monitor (ATA) 
has indicated continuous degradation in the cell output. This is attributed to decreased 
sensitivity of the ATA cell due to radiation damage which causes a decrease in the max-
imum current flow in the cell at the day terminator. 
All sensors except #4 have exhibited a gradual decrease with time (see 
Table 1. 2) which is at a rate considerably less than was observed on Nimbus 3 MUSE. 
The gradual increase in output of the 210oX sensor is approaching an asymptotic value. 
The increase appears to be due to a change in bandwidth of the interference filter. A 
discussion of the long term sensor characteristics will be presented in a later volume. 
Figures 1-10 to 1-14 present the MUSE sensors calibration curves. 
TABLE 1-2 
MUSE Data at Day Terminator 
FUNCTION 
Pitch Aspect Angle (Degree)* 
Yaw Aspect Angle (Degree)* 
ATA (Telemetered Volts-TMV) 
Sensor 1 (260oX) (TMV) 
Sensor 2 (1216&) (TMV) 
Sensor 3 (1800&) (TMV) 
Sensor 4 (2100&) (TMV) 















































* Angles are average values over the time period of 25 seconds during which all five 
sensor outputs are sampled. Numbers in parentheses are ranges. 
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io-
Ly a, (1350-1600A) SENSOR 
APERTURE AREA 
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MICROMETERS 
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Figure 1-10. Quantum Efficiency x Transmittance of Filters 









A = 0.467CM2 
0.15 0.16 0.17 0.18 0.19 
MICROMETERS 
0.20 0.21 0.22 
Figure 1-11. Quantum Efficiency x Transmittance of Filters 
for the 1800A MUSE Sensor (SN-D78A) 
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A = 0.258 CM2 
0.18 0.20 0.22 0.24 0.26 
MICROMETERS 
0.28 0.30 0.32 
Figure 1-12. Quantum Efficiency x Transmittance of Filters 








2800 A SENSOR 
A = 0.258 CM2 
0.24 0.26 0.28 0.30 
MICROMETERS 
0.32 0.34 0.36 
Figure 1-13. Quantum Efficiency x Transmittance of Filters 
for the 2800A MUSE Sensor (SN- D167) 
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2600A (2600 - 3300A) SENSOR 
A = 0.258 CM2 
0.15 0.20 0.25 0.30 0.35 
MICROMETERS 
0.40 0.45 0.50 
Figure 1-14. Quantum Efficiency x Transmittance of Filters 
forthe2600A (2600-3300A) MUSE Sensor (SN-14005) 
1-20 
1. 7 The Backscatter Ultraviolet Spectrometer (BUV) Experiment 
1.7.1 Pe rf or mance 
The BUV Prototype model P103 was successfully activated for normal op-
erat ions on orbit 33. Telemetry indicated that the alignment of the optical elements was 
not damaged by vibration during launch or by post launch tempera ture changes. All t e l e -
metry indications from full t ime sensor have been normal . There has been little change 
in subsystem tempera ture . Evaluation of the Master Calibration Sequence MCS-D indi-
cates that the mercury strong line value has remained constant at 2535. 3A. 
The MCS-B and C calibrations a re affected by high levels of free space 
radiation, especially from the South Atlantic Anomaly Zone. Measurements taken from 
this zone a r e not used for subsystem analysis . 
The analog dark current measurement from MCS-A is a factor of five higher 
than selected pre-launch readings. The orbital average for an MCS-A cycle dark current 
is affected by the high energy part icle count, especially from the South Atlantic Anomaly. 
A map of the high energy part icle counts is shown in Figure 1-15 for the period of June 
1-7, 1970. The energetic part icle count map indicates the geographic extent of possible 
enhancement of the dark current by the South Atlantic Anomaly radiation. The increase 
in dark current does not have a deleterious effect on the instrument, but will have to be 
taken into consideration by the u se r when evaluating payload readings from both channels. 
*The diffuser was successfully deployed during orbit 33 and automatically 
stored within 64 seconds. Subsequent deployments (to view the sun) over the northern 
terminator for measurements of the solar flux have occurred without incident. Over 
the southern te rminator the te lemetry did not always indicate full deployment. 
A comparison between the BUV measurements of solar flux and the recently 
revised ultraviolet solar flux distribution is shown in Figure 1-16. Note that the solid 
curve is smoothed over 100A intervals , whereas the BUV measured flux values a r e over 
a loX bandpass interval . 
To date the only evidence of degradation has been a change in gain of the 
photomultiplier tube (PMT) with t ime. Prelaunch calibration data a re presented in 
Table 1-3. In order to evaluate the BUV data, one must multiply the prelaunch ca l i -
bration data by the rat io of gain-a t - launch/gain-a t - t ime-T-af ter - launch. The PMT 
gains for the photometer channel and the monochromator channel a re shown in 
Figure 1-17. 
1.7.2 Schedule of Special Orbits 
Two special types of data orbits have been initiated to date. The f i rs t was 
the se r i e s for lunar diffuser deployments. The second was a s e r i e s in which the diffuser 
plates were deployed for a complete orbit . The tabulations a re contained in Tables 1-3 
and 1-4. 
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Comparison Between the BUV Measurements 
























PULSE COUNT DEAD TIME 
T = U25xlO'6SEC 
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Figure 1-17. BUV Photomultiplier Gains versus Orbit Number 
1-24 
TABLE 1-3 
BUV Prelaunch Calibration 
Pa rame te r 
Photomultiplier Tube Gain 
Low Voltage State 
High Voltage State 
Elec t rometer Feedback Resistance 
107ft State 
2 x l 0 9 £ 2 State 
3x10*0 ft State 
Monochromator 
1243 
2 . 2 1 6 x l 0 6 
1. OOOxlO7^ 
1. 876x l0 9 f t 
3. 0 4 7 x l 0 1 0 n 
Photometer 
45 .5 
1. 8 8 4 x l 0 6 
1.000xl07f2 
1 .870xl0 9 f t 
3. 050xlO10£2 
TABLE 1-4 









































* The diffuser was repetitively deployed two minutes and then stored two minutes for 
these orbi ts 
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1.7.3 Calibration 
The calibrations for transforming the cathode currents into either the ear th 
radiance (e rgs /cm - sec -A-s t e r ) or incident flux (ergs /cm^-sec-A) for ei ther so lar or 
lunar fluxes a re contained in Table 1-6. These data a re for the model P103 flown on 
Nimbus 4. This transformation must use the procedure outlined in paragraph 1. 7. 1 
in order to compensate for the changing PMT gain with t ime. Future updating of the 
gain decay curve (Figure 1-17) will be given in the succeeding editions of the Nimbus 
4 Data Catalog. 
The curve showing the res idual polarization proper t ies of the spect rometer 
is given in Figure 1-18 where P = I n - Ij_ 
In + I i 
where 1 and II refer to the direction of the e lec t r ic vector with respect to the length 
of the slit . 
The diffuser plate correct ion factors for ei ther the monochromator or pho-
tometer channels a r e given in Figure 1-19 where True Signal = Measured Signal x Angular 
Function. 
2000 2500 3000 
WAVELENGTH, ANGSTROMS 
3500 
Figure 1-18. Residual Polarization Sensitivity with Depolarizer 
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TRUE SIGNAL=FACTOR X MEASURED SIGNAL 
NOTE THERE IS A 10° ANGLE BETWEEN SPACECRAFT X AXIS AND BUV X AXIS 







Figure 1-19. BUV Diffuser Plate Angle Correction Factor 
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TABLE 1-6 
Calibration Factors for the BUV Instrument (Model P103) 
Flux = 1 x Cal. Factor 
cathode 















e r g s / a m p cm^ sec A s ter 
9.21 x 109 
3.63 x 1 0 1 1 
2.047 x 1 0 1 1 
1.058 x 1 0 1 1 
8.58 x 1 0 1 0 
6. 7 7 x 1 0 1 0 
6.06 x 1 0 1 0 
5. 3 4 x l 0 1 0 
4. 73 x 1 0 1 0 
4.36 x 1 0 1 0 
10 
4.06 x 10 
10 3. 907 x 10 
4 .89 x 1 0 1 0 
e r g s / a m p cm sec A 
4. 64 x 1 0 1 0 
1.875 x 1 0 1 2 
1.073 x 10 1 2 
5.59 x 1 0 1 1 
4.45 x 1 0 1 1 
3.59 x 1 0 1 1 
3.21 x 1 0 1 1 
2.855 x 10 1 
2.55 x 1 0 1 1 
2 . 3 3 x 1 0 1 1 
11 
2.18 x 10 
11 
2.035 x 10 
11 
2 .61 x 10 
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1. 7.4 BUV Archive Tape Format 
The BUV archive tapes stored at the National Space Science Data Center con-
sis t of 200 36-bit floating-point binary-word r eco rds . 
The f i rs t and subsequent records will be DATA RECORDS and will be wr i t -
ten according to the DATA RECORD FORMAT given in Table 1-7. Each data record 
will contain data for a BUV instrument wavelength scan, which may refer to backsca t te r -
edUV measurements , to diffuser plate measurements , or to one of the calibration scans . 
The scans will be numbered consecutively within each orbit, r ega rd le s s of their type. 
Scans not wri t ten on the tape will not be assigned a number. 
The last record for each orbit will be a SUMMARY RECORD - DOCUMEN-
TATION & HISTORY according to the format given in Table 1-8. 
The f irst word of each record will be a record- type identifier according 
to the code given in Note 4 of the DATA RECORD FORMAT. 
An "end of f i le" mark will be wri t ten after the las t record pertaining to 
a given satell i te orbit . 
In o rder to conserve tape space, each physical record on a BUV archive 
tape shall comprise two 200-word r e c o r d s . If there a re an odd number of records for 
a given orbit, the las t 200 words of the las t physical record shall consist of -77 .0 fill 
data. Each tape will contain severa l o rb i t s . 
The experiment sensory data is monitored via a 5 sample per second VIP 
Digital A Channel. In each BUV frame, seven types of data a re monitored via the Dig-
ital A te lemet ry . The BUV word definitions a r e as follows: 
a. Photometer Analog Data BUV Word 1 
b. Photometer Housekeeping Data BUV Word 2 
c. Monochromator Analog Data BUV Word 3 
d. Monochromator Housekeeping Data BUV Word 4 
e. Photometer Pulse Count Data BUV Word 5 
f. Monochromator Pulse Count Data BUV Word 6 
g. Monochromator Energetic Par t ic le Data BUV Word 7 
The data and calibration sequences and timing a re described in the Nimbus 
r v Use r ' s Guide. 
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TABLE 1-7 

































(See Note 1 r e words 9 and 10.) 
Degrees 
Contents 
Record type identifier (see Note 6) 
Orbit number 
BUY Scan number within this orbit 
Day of year at beginning of scan 
Seconds of day at beginning of scan 
Geodetic Latitude at beginning of scan 
Geodetic Longitude at beginning of scan 
Satellite height at beginning of scan 
Solar or lunar zenith angle at beginning of 
scan 
Degrees Solar or lunar azimuth angle at beginning of 
scan 
Degrees MUSE solar aspect-elevation or Satellite 
pitch at beginning of scan 
Degrees MUSE solar aspect-azimuth or Satellite 
yaw at beginning of scan 
Degrees Satellite roll at beginning of scan or -99. 0 if 
MUSE data in words 11 and 12. 
(MUSE data a re to be used in words 11 and 12, when available.) 
Volts Photometer PMT high voltage - 1st value for 
scan 
Volts Monochromator PMT high voltage - 1st value 
for scan 
Day (0) - Night (2) - Twilight (1) Code 
Same as words. 4-16, inclusive, but for end of scan. For words 14-15, 






(See Note 2 r e words 36-46.) 
Amperes 
Average of the 2 values 
for this scan. 
Amperes 
Amperes 
PMT - Tempera ture 
Housing Tempera ture 
Arm Gradient 
Housing Gradient 
Nominal wavelength for data following. 
(3398 A for first) 
Spare. 
Photometer PMT cathode current for the four 
values in BUV Word 1. 
Photometer PMT cathode current from pulse 
count in BUV Word 5. 
Monochromator PMT cathode cur ren t for the 





47-59, 60-72, . . 
3312, 3175, . . . 
12, respectively. 
BUV DATA RECORD FORMAT (Continued) 
Amperes Monochromator PMT cathode cur ren t from 
pulse count in BUV Word 6. 
Number of pulse counts in BUV Word 7 (-99. 0 
if no BUV Word 7 for this wavelength). 
. , 177-189, same as 34-46, but for remaining wavelengths in order 
, 2555A. These word blocks a re re fe r red to as X- blocks 1 through 









Mean of the 12 photometer PMT cathode cur rents 
given in BUV Word 1 in X -blocks 4, 5, and 6, 
incl. 
Standard deviation of quantities used to obtain 
preceding mean. 
Mean of the 4 photometer PMT cathode cur ren ts 





Same as words 1-4, 
Standard deviation of quantities used to obtain 
preceding mean, 
but for monochromator data (BUV Words 3, 6) 
Mean of 2 pulse counts in BUV Word 7 in X -blocks 
3 and 5. (This mean is subtracted from 
pulse count total in BUV Word 7 in X -block 7 
before these la t ter counts are accumulated 
for the s ta t is t ics in the header record . ) 










Apparent position of Hg2537 A line computed 
from BUV Word 3 data in X -blocks 5 , 6 , 7 , 8. 
Apparent position of Hg2537 A line computed from 
BUV word 6 data in X-blocks 5, 6, 7, 8. 
Central Intensity from BUV Word 3 calculation 
Central Intensity from BUV Word 6 calculation 
(1) If words 9 and 10 refer to lunar values (re sub-satel l i te point on 




BUV DATA RECORD FORMAT (Continued) 
(2) If data a re not available for the Nimbus major frame corresponding 
to one-half of a scan, the corresponding cathode cur ren ts a re given 
as -99.0 in words 36-46, 49-59 179-189. If the correspond-
ing PMT is not in high gain mode, words 40 or 45 (etc.), shall be 
given as 0.0; if the photometer or monochromator pulse counter 
has overflowed, words 40 or 45 (etc.), respectively, shall be 
given as -999.0. 
(3) When Elect rometer data word is full scale , value is set = -999 
(4) When Elect rometer data word i s ze ro , value is set = 000 
(5) Data for a scan a re not processed or written on the BUV archive 
tape if: 
(a) BUV power is off for both major frames of the scan, OR 
(b) there is loss of SYNC for both major f rames of the scan. 
(6) Record type identifiers a re as follows: 
Record Type Word 1 of Record 
SUMMARY RECORD -111 . 0 
MCSA DATA RECORD -222. 0 
MCSB, C DATA RECORD -333. 0 
MCSD DATA RECORD -444. 0 
DIFFUSER PLATE DATA RECORD -555. 0 
BACKSCATTERED UV DATA RECORD -666. 0 
MCSE DATA RECORD -777. 0 
(7) In the calibration scans , part of the data do not apply to the ca l i -
bration per se . However, since these " i r re levant" data may be 
useful in monitoring instrument performance, they a re written on 
the tape in the usual way, taking account of Note 2 above. 
(8) Spare locations, including those of words 190-200, which may not 
be used for a part icular type of record , are filled with -77 . 0. 
(9) In normal data records only, words 190-192 will contain the space-
craft velocity components x, y and z. 
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TABLE 1-8 















18-22 Degrees C 







The following words 58-142 a re 
58 Amperes 
Contents 
Record Type identifier = -111 . 0 (see l ist) . 
Satellite ID = 4 for Nimbus 4. 
Orbit number 
Day of year orbit begins 
Second of day orbit begins 
Day of year orbit ends 
Second of day orbit ends 
Mean value of analog housekeeping -H Volt 
Monitor for orbit 
Standard deviation of quantities used to get 
mean in word 8 
Minimum value 
Maximum value 
Number of quantities in data sample 
As 8-12 above, but for - 6 . 375 Volt Monitor 
As 8-12 above, but for Housing Absolute Temp. 
" " Photomultiplier Tube Temp. 




















" Static Inverter I Temp. 
" Static Inverter H Temp. 
" Arm Temp Gradient 
" " Housing Temp. Gradient 
derived from MCSA sub r e c o r d s : 
Average photometer PMT dark current (cathode) 
from BUV Word 1. 




Number of quantities in data sample. 
As 58-62 above, but for data obtained from BUV 
Word 5. 
11
 " Word 3 
11
 " Word 6 
As 58-62 above, but for data obtained from BUV 
Word 7.(100Hz pulses at 2 t imes High Level 
Discriminator threshold. ) 
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TABLE 1-8 





























As 58-62 above, but for data obtained from 
BUV Word 5 (125KHz pulses at 0. 5 t imes 
High Level Discriminator threshold. ) 
As 58-62 above, but for data obtained from 
BUV Word 6 (125KHz pulses at 0. 5 t imes 
High Level Discriminator threshold.) 
As 58-62 above, but for data obtained from 
BUV Word 5 (125KHz pulses at 2 t imes Low 
Level Discriminator threshold. ) 
As 58-62 above, but for data obtained from 
BUV Word 6 (125KHz pulses at 2 t imes Low 
Level Discriminator threshold.) 
As 58-62 above, but for last 3 BUV Word I ' s 
-11 (constant current 9x10 amperes , photo-
mete r PMT low gain.) 
As 58-62 above, but for last 3 BUV Word I ' s 
(constant current 9xl0~H amperes , photo-
meter PMT high gain.) 
As 58-62 above, but for BUV Word 3's 
(constant current 9 x l 0 - 1 1 amperes , mono-
chromator PMT low gain.) 
As 58-62 above, but for BUV Word 3's 
(constant current gxlO--*-^ amperes , mono-
chromator PMT high gain.) 
Same as 103-122 but for constant current 
calibration 5xl0~ amperes 
Number of MCSB, C calibrations this orbit 
Number of MCSD calibrations this orbit 
Number of diffuser plate scans this orbit 
Time of ED/EN Terminator 
-77. 0 as fill 
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1. 8 Filter Wedge Spectrometer (FWS) Experiment 
At FWS activation (orbit 5), the data output was degraded, showing typical 
ice absorption patterns in both channels (1.2 - 2.3 micrometer and 3 . 2 - 6 . 4 microme-
ter) . This apparent ice collection on the detector and cooling patch rapidly degraded the 
long wavelength channel sensitivity so that by orbit 89 these readings were meaningless 
(See Figure 1-20). Data from the short wavelength channel is still usable and shows a 
notch at about 1.48 micrometers indicating detector ice absorption. Figures 1-21 and 
1-22 show different FWS short wavelength spectral response curves for two different 
cloud types. 
1. 9 The Selective Chopper Radiometer (SCR) Experiment 
The performance of the SCR has been satisfactory for the first 600 orbits. 
Figure 1-23 is the first SCR sounding and Figure 1-24 is a preliminary comparison of 
SCR values and those obtained by conventional sounding devices. Housekeeping tele-
metry were nominal and sensory telemetry provided adequate data for the experimen-
ter. No malfunctions in experiment hardware were observed. 
Calibration tables and data format of the SCR tape are being completed by 
the experimenter and will be published in a later catalog. 
1.10 The Interrogation, Recording and Location System (IRLS) Experiment 
The IRLS subsystem was activated on 10 April during orbit 32 at Rosman, 
North Carolina. All telemetry functions indicated nominal conditions. The first IRLS 
interrogation (orbit 33) was of an elk package located in Yellowstone National Park, 
Wyoming. Subsequently, other platforms have been successfully interrogated. 
A major post launch activity has been a systematic checkout of the Nimbus 
4 IRLS software package. The location computation program was verified by comparing 
solutions obtained with Nimbus 3 and 4 ranging data. Location accuracies were almost 
identical. Ranging data were obtained from an IRLS platform on a balloon launched from 
New Zealand as well as fixed station platforms in Montana and at Goddard Space Flight 
Center in Greenbelt, Maryland. 
On 29 May 1970, the first Ascension Island balloon will be launched with 
weekly launchings thereafter until 15 balloons have been launched. Six values will be 
recorded and transmitted from each balloon package. These are: 
1. Ambient temperature 
2. Solar panel temperature 
3. Balloon strain gauge value (relates to balloon pressure level) 
4. Battery temperature 
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THERMAL VACUUM TEST WITH 270°K TARGET 
THERMAL VACUUM TEST WITH 270°K TARGET 
AND ICED DETECTOR 
ORBIT 6 DATA, EARTH SCAN 
ORBIT 89 DATA, EARTH SCAN 
*3.2 4 5 6 7 
WAVELENGTH MICROMETERS 
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First temperature sounding 
18 44 GMT 8 April 1970 
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260 280 300 
Figure 1-24. SCR Temperature Comparison with Conventional Sounding Devices 
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5. 4. 8 V Battery voltage 
6. 12 V Battery voltage 
Figure 1-25 is the track of the first Nimbus 4 IRLS balloon package launched 
from Christchurch, New Zealand on 22 April 1970 and still operating on 22 May, the end 
of this catalog reporting period. A diagram of the balloon flight train used is shown in 
Figure 1-26. Other balloons will have a similar configuration. The total payload weight 
was 4. 763 kg with the gross weight of the entire system being 27.633 kg. 
1.11 The Real Time Transmission Systems (RTTS) Experiment 
The Nimbus 4 RTTS is not routinely transmitted because it interferes 
with the IRIS experiment. Except for initial activation during the early orbits, RTTS has 
been turned on for only one brief period, from orbit 353 through 356. Nimbus 3 RTTS 
still functions properly and is transmitted routinely. 
Figure 1-27 shows high quality Nimbus 4 DRID and DRIR data from a 
RTTS station in Bochum, West Germany. 
Distribution of the Nimbus IV Real Time Transmission System (DRID and 
DRIR) manual was made, prior to launch, to all known active APT ground stations. 
Gridding techniques and grid accuracies described in the manual were checked with 
actual data after launch. No gridding problems were encountered and grid accuracies 
were nominal to those listed in the manual. 
As of 1 May 1970, there were over 395 active RTTS ground stations which 
could receive the Nimbus transmissions. Over 195 of these were in operation in 65 
foreign counties. (Another 267 known locations were in various stages of RTTS ground 
station construction.) About 287 stations had only APT pRID) reception capability 
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Figure 1-25. Track of First Nimbus 4 IRLS Balloon Package 
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THESE DIRECT-READOUT IMAGES WERE RECORD-
ED BY THE STERNWARTE DER STADT BOCHUM 
(OBSERVATORY OF THE CITY OF BOCHUM), WEST 
GERMANY. THE OBSERVATORY IS ONE OF MORE 
THAN 400 STATIONS THROUGHOUT THE WORLD 
WITH REAL TIME TRANSMISSION SYSTEM (RTTS) 
CAPABILITY. THESE PICTURES WERE OBTAINED 
DURING NIMBUS 4'S FIRST AND SECOND DAYS 
IN SPACE. 
DIRECT READOUT IMAGE DISSECTOR CAMERA 
SYSTEM (DRID) AND DIRECT READOUT INFRARED 
RADIOMETER (DRIR) PICTURES MAY BE ACQUIRED 
BY PROPERLY EQUIPPED STATIONS WHEN THE 
SATELLITE PASSES WITHIN RANGE OF THE RE-
CEIVING ANTENNA (nominally as far as 1800 
n. miles for the Nimbus 600 mile altitude) 
NIMBUS 4 
RTTS 








JET m -* 
8 APRIL 1970 
11.5 MICRON DRIR(N) 
Figure 1-27. Nimbus 4 DRID and DRIR from RTTS Station in West Germany 
SECTION 2 
ORBITAL ELEMENTS AND DAILY SENSORS "ON" TABLES 
The Nimbus 4 Brouwer Mean orbital elements for April and May 1970 a re 
listed in Table 2 - 1 . 
The Daily Sensors "On" Table (Table 2-2) l i s t s the t imes during which the 
IRIS, IDCS and THIR subsystems were turned on and off. The other subsystems (FWS, 
BUV, MUSE, SCR and SIRS) were on continuously during this catalog period and, t h e r e -
fore , are not individually l isted. 
Orbital sensor coverage in Table 2-2 is divided between daytime (D) and 
nighttime (N) data. The tabulation includes both the Universal Time (UT) and longitude 
of orbital equator crossings for the ascending nodes for daytime (D) data and descending 
nodes for nighttime (N) data. The tape recorde r HDRSS (A or B) used to record the data 
is also l isted. If both a re used on the same orbit , the one with the longer record t ime 
is l isted f i rs t . 
Table 2-2 together with the World Map (Figure 2-1) and the vellum Sub-
satell i te Tracks Overlay attached to the back of this catalog can be used to determine 
approximate geographic sensor coverages. 
A Subsatellite Tracks Overlay is correc t ly oriented with the World Map 
when the ascending or descending node line on the overlay lays over the 0 degree 
latitude (equator) line of the World Map. Orbital sensor coverage is determined by 
placing an orbit t r ack on the world map at the appropriate ascending node (for daytime) 
or descending node (for nighttime) longitude for the orbit(s) of interest . 
The Subsatellite Tracks Overlay contains 14 correct ly spaced t r acks which 
end at the approximate ear th day/night t ransi t ions . The t racks contain t ime t icks spaced 
5 minutes apart , appropriately annotated at the edge of the overlay, referenced from the 
Equator. Minutes from equator cross ings for all or part of a part icular orbit a r e c a l -
culated by adding or subtracting from the ascending or descending node t ime listed for 
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Figure 2-1 . World Map 
TABLE 2-1 







Argument of Perigee 
Right Ascension of 
Ascending Node 
Mean Anomaly 
Height of Per igee 














22 April 1970 
00 00 00 
F r 18 April 70 
00 00 00 
To 22 April 70 










27 April 1970 
00 00 00 
F r 23 April 70 
00 00 00 
To 27 April 70 










01 May 1970 
00 00 00 
Fr 27 April 70 
00 00 00 
To 01 May 70 










06 May 1970 
00 00 00 
Fr 2 May 70 
00 00 00 
To 6 May 70 










08 May 1970 
00 00 00 
Fr 4 May 70 
00 00 00 
To 22 May 70 











SENSOR ON-OFF TIMES 








































35 | 59 
29 


















57 | 41 
51 21 
44 | 55 
38 | 35 
32 | 10 
25 49 














47 | 31 
41 | 06 
34 47 
20 | 28 | 20 






































































































































































































































SENSOR ON-OFF TIMES 






































50 | 03 
43 












08 | 05 | 25 
08 59 00 
09 52 | 39 










27 | 07 
20 42 
14 | 21 
16 07 
17 | 01 
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36 
17 55 11 
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21 29 | 37 






































































































































































































































SENSOR ON-OFF TIMES 








































04 | 07 
57 
02 | 51 
03 | 45 
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SENSOR ON-OFF TIMES 
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20 | 47 
14 22 
08 | 01 



















10 | 33 
04 | 12 
57 47 
20 | 51 | 26 
21 43 I 02 
22 | 38 I 41 























































































































































































































SENSOR ON-OFF TIMES 







































19 | 30 
13 
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11 53 
20 | 05 | 31 
20 59 | 06 















































































































































































































































SENSOR ON-OFF TIMES 
































HR | MIN SEC 
01 27 13 
02 20 | 48 
03 14 






















13 | 57 | 52 
14 | 51 | 28 
15 45 06 




18 25 | 55 
19 
20 
19 | 35 
13 10 
21 | 06 | 49 
22 | 00 | 24 
22 | 54 | 00 










































































































































































































SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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SENSOR ON-OFF TIMES 
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IMAGE DISSECTOR CAMERA SYSTEM MONTAGES 
This section depicts the data from the Image Dissector Camera System 
(IDCS) experiment car r ied on the Nimbus 4 Meteorological Satellite. The pictorial 
montage presentation facilitates perusal and search of the IDCS data for prel iminary 
r e s e a r c h and also enables the use r to determine his specific IDCS film data r e q u i r e -
ments . 
The montages shown represen t the daytime television pictures obtained 
for each day (UT) and a re arranged in chronological order in a world montage format. 
Complete daylight orbital coverage was obtained with 15 consecutive pic tures . Succes-
sive orbi ts , displaced about 27 degrees westward in longitude at the equator, provide 
adjacent pictorial data, with increasing overlap from the equator toward the poles. 
Data orbit number is indicated below each swath. 
A vellum IDCS grid overlay (Daytime Location Guide), attached to the back 
of this catalog, is to be used for approximate location and orientation of the montage 
data. Proper alignment of the grid is accomplished by matching the gr id indices on the 
equator with the two " T " marks on each montage. 
The data a rea , 6" x 7" in s ize, has been reduced from the original montage 
size of 22" x 32". This reduction, required for convenient catalog dimensions, still 
pe rmi t s recognition of major cloud and land features . 
A description of the IDCS experiment and instructions for ordering IDCS 
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TEMPERATURE-HUMIDITY INFRARED RADIOMETER MONTAGES 
This section pictorially documents the data from the Temperature-Humidity 
Infrared Radiometer experiment car r ied on the Nimbus 4 Meteorological Satellite. 
The THIR 11. 5 and 6. 7 micrometer channel montages shown represent the nighttime 
data (Section 4 .1) , and the daytime data (Section 4. 2), arranged in chronological order . 
Key latitudes can be read from the superposed gr ids . Grid points a re identified where 
each swath c rosses 60° N, 30° N, EQUATOR, 30° S and 60° S. 
Vellum Location Guide overlays, attached to the back of this document, 
a re to be used for general orientation with the data presented in each THIR montage. 
Proper alignment of the overlay grid is accomplished by matching the grid indices 
on the equator with the two "T" marks on each montage. 
Each THIR montage is provided with a t ime scale to determine the Uni-
versa l Time l imits required to o rder processed THIR grid print maps (see p. 57, 
Nimbus IV User ' s Guide). The t ime scale determines the number of minutes from 
ascending (daytime data) or descending (nighttime data) node time for the interval of data 
required. To obtain the Universal Time for daytime data, the measured time is to be 
added to the ascending node t ime in the northern hemisphere and subtracted in the 
southern hemisphere. For nighttime data, the measured t ime is to be subtracted from 
the descending node time in the northern himisphere and added in the southern hemi-
phere. The ascending and descending node t imes a re given in Section 2. 
The following alternate procedure also establishes Universal Time l imi ts . 
Knowing the latitude l imits of the study a rea , the minutes from ascending or descending 
node can be directly interpolated from Table 4 - 1 . These t ime values can then be added 
to or subtracted from node t imes given in Section 2. 
A description of the THIR experiment and instructions for ordering THIR 
data may be found in the Nimbus IV User ' s Guide, Section 3. 
4-1 
TABLE 4-1 
LATITUDE VERSUS MINUTES FROM 
ASCENDING OR DESCENDING NODE 
Latitude from Minutes and Seconds 














































SECTION 4. 1 
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SECTION 4. 2 
TEMPERATURE HUMIDITY INFRARED RADIOMETER 
DAYTIME MONTAGES 
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